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Nitride devices were the brightest stars in optoelectronics in the 199Os, so what surprises are there in store 
for the new Millennium? The answer was made more difficult when only moments into the New Year we 
heard that the originator of many of these devices was leaving Nichia Chemical Industries. 
0 
nly a year ago, Nichia hit 
the headlines with com- 
mercial samples of the 
world’s first violet diode laser. 
Now, the inventor of these devices 
Dr Shuji Nakamura is again making 
headlines with news of his move 
to the University of California at 
Santa Barbara, to take up a 
Professorship in the Electrical and 
Computer Engineering and 
Materials Department after two 
decades at Nichia. 
Difficult option 
Dr Nakamura is one of the best- 
known scientists of the 1990s for 
his work in resurrecting III-nitride 
optoelectronics. After almost 
everyone else abandoned these 
troublesome materials for the “easi- 
er” chalcogenides, he was able to 
convince his mentors at Nichia 
that GaN and related materials 
were worth further study. He built 
on knowledge acquired at the 
IJniversity of Florida, and on his re- 
turn to Japan he set up an R&D 
team targeting LEDs and laser 
diodes based on InGaN. 
In an unusually short time for 
these tough materials he had pub- 
lished his first groundbreaking pa- 
per on quantum-well blue-green 
LEDs. In extraordinarily quick suc- 
cession he published a series of 
other papers on related devices, in- 
cluding one on the very first practi- 
cable violet diode laser.The process 
technology - which remains a close- 
ly-guarded secret - had sufficient 
“headroom” to enable him to create 
a new family of devices. 
It is thanks largely to this mod- 
est man and his research team that 
the optoelectronics industry now 
has a new field and one which 
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looks set to become one of the 
most important in its history. 
Hits the spot 
Unusually for modern microelec- 
tronics R&D, familiar with large- 
scale teams, an individual has 
managed to accomplish the break- 
through. And then go on to make 
others such as white LEDs. 
Dr Nakamura was only able to 
achieve this thanks to the secure 
backing of his parent company 
Nichia and its abbreviated manage- 
ment structure, despite the prevail- 
ing consensus. It also involved 
considerable risk. Nevertheless, he 
and his dedicated team delivered 
on their promises and a new indus- 
trial sector was born. 
In modern microelectronics Dr 
Nakamura’s work has few parallels - 
the pioneering UHV-CVD SiGe work 
of Bruce Meyerson at IBM Micro- 
electronics also springs to mind. 
Hidden lessons 
Behind this success lies a lesson to 
other would-be successful compa- 
nies involved in technical product 
development, based on having 
the courage and determination to 
lead rather than follow. Seldom is 
this possible in the multi-tiered 
management of today’s R&D 
environment. 
Minimised risks and budgetary 
constraint are the watchwords in 
most R&D labs. These conditions 
are coupled with an unhealthy de- 
gree of prejudging success, which 
usually yields only modest market 
success rather than the jackpot; an 
evolution of technology rather than 
a revolution. Companies overlook- 
ing this philosophy will reap 
only a fraction of the potential 
rewards that Nichia has achieved. 
So far Nichia has restricted it- 
self to optoelectronics.This is like- 
ly to be due to several factors, not 
least that it was already in the field 
and, as it turned out the GaN LED, 
lent itself to exploit the phosphors 
which are one of the company’s 
main product lines. 
Nichia’s focus has, however, left a 
window of opportunity for others, 
in spite of most companies seeking 
only to copy Nichia’s devices while 
avoiding legal actions. But, taking a 
wild guess, they might be better off 
spending the time trying to use the 
Nichia approach (GaN-on-sapphire) 
over the next few years and apply it 
to microelectronics, a field in which 
Nichia appears to have little inter- 
est. After all, a fair proportion of the 
III-Vs opto- and microelectronics in- 
dustry is now based on heteroepi- 
taxy of one kind or another. 
New report 
If this were so, then we may yet 
see the rise of other companies ap- 
plying comparable principles and 
achieving success in, for example, 
high-frequency electronic devices 
based on wide-bandgap semicon- 
ductors.This is the next unlocked 
treasure-chest awaiting exploiters 
of this unique family of materials. 
In the new 2nd edition of the 
Elsevier report GaN & Related 
Wide Bandgafi Semiconductor 
Materials G Devices, it is clear that 
opto dominates the wide-bandgap 
market with microelectronics less 
than 5%. Expansion of opto is such 
that this may still be under 5% in 
five years time, but still a tidy few 
million dollars of business in an un- 
crowded marketplace. 
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